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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a crystalline silicon film having 

excellent crystallinity and a surface with less ridges, by forming a first 

crystalline silicon film, then forming an amorphous silicon film thereon, 

and crystallizing the amorphous silicon film by irradiation with laser 

beams or the like to form a second crystalline silicon film. 

SOLUTION: First, a first amorphous silicon film 101 is crystallized to form 

a first crystalline silicon film 102. In this case, crystallization by 

heating processing is preferred. On the first crystalline silicon film 102 

thus obtained, a second amorphous silicon film 103 is formed and irradiated 

with laser beams to form a second crystalline silicon film 104. It is 

preferred to etch the surface of the first crystalline silicon film 102 to 

form an excellent surface before forming the. second amorphous silicon film 

103. Alternatively, it is preferred to form the second amorphous silicon 

film 103 where an excellent surface immediately after crystallization 

processing of the first amorphous silicon film 101 is maintained. Thus, 

good flatness is provided. 
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Abstract (Basic): JP 11204435 A 

NOVELTY - An amorphous silicon film (101) formed on an insulated 
substrate (100), is crystallized by heat-treating to form a 
crystallized silicon film (102). Another amorphous silicon film (103) 
is formed on the film (102), by etching the film (102). The film (103) 
is crystallized by irradiation of laser light to form another 
crystallized silicon film (104). 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
semiconductor device with the thin film formed on the substrate. 
USE - For forming crystallized silicon films used as barrier layer 
of TFT in electronic machine. 

ADVANTAGE - Reduces interface state of gate insulating film and 
barrier layer thus achieving excellent surface flatness. Improves 
process margin, as energy density of laser light used for 
crystallization is low. Improves film quality of first crystallized 
silicon film by crystallizing second amorphous film using irradiation 
of laser light. Offers reliable semiconductor device with outstanding 
capability. 

DESCRIPTION OF DRAWING(S) - The figure shows semiconductor thin 
film formation method. (100) Insulated substrate; (101,103) Amorphous 
silicon films; (102,104) Crystallized silicon films. 
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[0 0 62] C©aoXgCC % A'y77-7 7i^ 
1 <DtSfi&3XK2 0 2±©Kfb«***r*XS 

^JJO*., 9 1 <DttAt£t#]K2 0 2©«ffi*,fc#fc*SII 10 

ffi<DM* t«*l»*S l ©JB B ^tta»ffll«:* 2 
jyta*jg2 o 3£^X-eC VDfflcd;^, 30- 

lOOnm, mil 3 0nm«CflWUc„ C02 

(D) ] C<D#2©2M»£*«2 0 3lt 

<b hi— (Dfaesiffcc j: o r»s c ± ui > 
sccRjesn-r. la— <7>f¥»xsra< tfe<fcti. 

[0064] U— tf-H8S*«c J:*tefiYt»ffi* 

K r Fx^vvb-f^X e C 1 x^>7b-f-^ 

ffiJlSO-SOOmJ/cm 1 k »|51<^ 180 
-2 3 0m J /cm 2 , *HiWiKrF (8624 
8nnu AJ^i2 0 n s e c ) ©x*i/-7U-1f*ffl 
(,\ 2 3 0m J /cm 2 TABS* L/-C*gffiffc LTl>£ 0 
[0 06 5] — tf-*<DW«<OIBK:, 

4c^44 o o •c-#»»^iii©tt^iaSKinMR'r s 30 

XSSflDiLTfcJ:^. CCDfiKli, W^-S^^iSt* 
[0 06 6 ] «±OXfIiC<J: 9 . 31 1 

ecu ^sy(D4>tto*jiiaffi*wrsfi»a»2©eatta 

3RlR2 0 4*»SC<fc3PT*fc. C^2 (E) ] 
[0 06 7 ] CCr, »1 ©«fittS3RBI2 0 2CC«, 

ffaELTC>4#, ^2^B S attIi^2 0 4(C«^«5 40 

J;c^«(*l^fi6n6 e »2©ittSttS*B!<D 
ISflflEft«. T»r**»2<D*Sfitt^«©*ffi*« 

otWcteirt^o — ;S\ *2<D«flttS*H so 
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tt. HI 4 (B) CcSVTJiSfe (*SfittfM«fc*P««r 

[0068] cnffiwi3] *mmmic*ft>~ax. mmm 

jfcW2ecaa«Lfca*rtS (#sa¥8-78329 #s«c» 
■Ltcc»2 oisfttta3WB«»*xa*ia 3 ^i^ti 

To 

[0069] *«3 0 0_BcTifc®tftJS (0ir:b 

fcCO ilt. «ftaaJW*TEOS*^^X^CVD 
SCCct-oT, ftS?Lt 5 0 OnmtCML/Co * 

tt, »l©#ftRa3RB3 0 l*LPCVDffi«C«to 
X3 OnmOKJWCJSSjBLfc. [03 (A) ) 

[0070] JfcCC. £ 1 ®#JIKgXM3 0 1 OiBAtt 

xs*«pM^8-78329 ^asai8©aw*ffli^'cfT^. 

il«@?RR3 0 1 (Dttllft*«Jfi-rSi««?E*t Or-^ 
vtrfr (NO *^UfciSS[*^t>3- h&&c£D 
15L 4 NiMI3 0 5^M« o CB3 (B) ] 

[007 1 ] ft**. ftUK7C%£ iri^ * irjmmc 

fc, a/Wb (Co) k ft(Fe) t ^-)A(P 
d), a4(Pt),S(Cu),4(Au), y^"^ 
(Ge) , IS (Pb) . A (In)** 

[0072] Ste. ±IE«J«7c*©8SflIXg«X t*>n 
-hS{CE6-f. US'* h -7X^**iJfflL/c^*>ffiA 
/c63: ^ -7 X-r F - 1: > ^ » * C <!: fe -C * * . 

fiEIII<D«lfflI*sSSi3&-5©T. attaint U^EB«:«flc 

[0073] yc6C % «j«5c3R<DasaiXS3&s»70fc6, 
450 "C, l«FWSK©*IRtflU©f^ ^RStt^H*. * 
3R»H«*/c»HBR*Ha*«c*5L>r soo-700 'C (R 

HSfiWrfri33R#BSr57o # c, i 4 BsmtoJPlKtjGffi* 

ff^. C03 (C) ) 

[0074] CCDBS, m 1 <D*fl«a*H3 0 1 omsk 
fbttr.^^Jl/SrSBJnLfc*«3 0 7"CS4L/c^6i 
ffcWKilffL. a«3 0 0©S«ffi«:»L-Ctta¥fTK: 

<Dfeft««3 0 2*«fiJEfi««i^rc^. SfiS^l 

^s3 o 2^tb^^o/ctt«lrf@^o$£ B B ^m^orc^ 
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[ o o 7 5 ] isaf k©fc*cDai»«Lffl*i»S7a, ui i o 

Ur, 7^ ^KttR3 0 6 7 7 r 7 7BtlKS 0 
fc. CS3 (D) 3 

[0076]^Lt, 311 <DJSatta*BL Sfctt* ^ 

aW13RR3 0 3£7*5XvC VDffita-ot, 20- 
lOOnm, 2 0-6 0nm, *^ftWt 10 

tt, 2 5nm(C«gL/Co CH3 (E) 3 C©*2<D# 

f»iiar4<tt>«tir». 

[0 07 7] !f"-IS«ft*Bl«:*C«Co 
^U-1f-*JSt>*C<fc##*U>. WiBKrFx 

- <ifcg3 0 8 nm) *fSg-r* *><D4flH>*. t*RRS* 20 

OO-BOOmJ/cm 1 , 130-30 
OmJ/cm 2 , *HttW"CCil 80mJ/cm' r«8 

[0 07 8] *fcU — ?f-*<DI8»©IH{C. Hft (3 

£t^4 o o°c^&wi£mm<Dm£kik&m.ttcmmTz> 

[0 079 ] «±©X«K1 J: 0 . mS&ffl& 3 0 2 ±Ct 30 
H3 0 4*»SCt^rSP/c„ C03 (F) 3 

[0080] ccr, mmm2ttmux. wKottia 
msmm m&mmms o 2 > ca«>t«Bi£ 

2<DlSJItta3Ril3 0 4©«»flE«a, T*t»5e« 

ttai£A®«& Lro^o &2 <Z>tSai££XM3 0 4(J 40 
^^J*3 0 2O«ffi3*6©««*5W-Cli4^ IS 

JRl*. HI 4 (B) Kl^r<fc5 ttttflWiSiiSfflOiiea 

[0081] c*S6W4] «atwctt, ±ia*ffiwi3 
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fltfe#)3£B*&<£>S3 (D) <fc*hfcuria4 (A) 

*l(OISfl^«HI*S*XS*-C«. 

HSSWI3 iin— xgr&^/c^iasg^BST^o «cfc. 
coo8 2]«ri»««3 02*»fca. y>*rai>fc 

C500-7 0 O'CCDjjni^MffiD <*$ 

ig¥ 9-6 54 0 6§) vm&ittcmmLtcfmytM* 

[008 3 ] y>7C«*ffl^*»^. SteJiifcStW* 

fi**f ©fiWScc y >4^fta^ 4 0 4 0 1 « u >#8§«i3 *i 
y>©aan*ffi<!:i/-c«. sr. 04 

(B) ©iOOC, fgtt»itt4««*ai^l/^Xh4 0 

* tr > 3 - f - -f > ^ <fc * j&RS&flj et j: -o r&A 
-r-So ceu (o 3 

[0084] *CD8L 400-1050°C (Jf a 0 < 600— 
750 'O ODSSr, Inrin — 20hr («SWCC*i30min ^- 

3hr) ©ansiiafflitT^o (H4 <d) 3 coflnawas 

cm 3 £iTtcsrfi«sn-5„ cn6<D5aRC0«fi[«, s 

ims < 2 yc^ -citS'jan^g/jMai u 

[0085] cuty^y>?ia*»^ y 
>*jasttiL/c««w^©««4 0 2£mmi>r&iiM± 

tc*» 1 ©l&att3*iK>»««4 0 6 *J&«T*. 

CS4 (E) 3 

[0 08 6] fO«B, HJ6W3<DXfiCCSec^ #2 <D 
*JHIS*BI4 0 3*JK«U CS4 (F) 3 . C©Sfl2 
©*a«a*«0»Sfl<fc* U— If — Mftftc.J: O tf 9 C £ 

Wr**2<DISatta3IW4 0 4 3»s96ft4. CS4 
(G) ) CC-C#6tl*fll2<03|SattS«il», , 

w 2 3 <b it« l r , 0 1 ji (Di&ikmmmic 

»©isattaaRa«:tt^i««3fts**nr*5 6r, 

^R*te>*sajsfc*». rtft-c^ i cD^B^ttii^o 
bsi^4 o 6to*artsa{kLr^*fflBr**aj5E«© 

[008 7] S/c, ^.ty^Jl/S**^^* y >yT5fffe 
<D^a<hL"C^ciy>7aR**tf»H»4 1 "C C7 0 0'C 
-1 0 0 0°CO3 MmMm* <^M^8-3 0 1 249 

[0 08 8] C*«l«5) *3B(BWI 5 tt, ±I£HJS^I 1 

-3rf#6ti<5^ i ©ttaffiS*ii*fc««flEfi«««c 
^-~>y£m>, *sa«£36:5*iottatts*ia 
<o»««*?Kfi£"r*»^©w-c*s. *io«a<bflaa 
xs t m 2 ©#a»s*Bi<E>jsKxs £ ©pa «c ^* ^ - - 
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ttS{fcS#4Ci#-C*S. tot, 4N5A£ji&:-&S 
[0 08 9] CIQi9l6] 4^tBM6«. ±IBS-H^W 

i - 5 tcfcw -6 u-tf -yttcftz.xmpmv yyzmm 

[0 09 0] [ 7 3 **»«rj*±E«B*«CC 

|^«(DXeccKBE3tittl/^Ct«tOS"Cfeft^. ft 

[0 09 1] asr, ±iBSH*6W«:4Jt^fi6tifc*i 
(DtSSSSXR &tf»2©l&Btt 
Ii*B*EI5 (A) tc^-r<fc^6C/^^-^>y*tf<-\ 

» 1 <Dmvt*mttm 1 0 e , 9 2 <D»K*aw*» 1 0 5 

£ff$j£-T£ 0 30 
[0 09 2] ^tCH5 (B) CC^f<fc5K^- hlfefiM 

[0093] j»»{fa:s*tf or. Klk&xil 
*«SXg*in*.r 

[0 094] 3 ^^ASfciiTil/^ A 

*ija»t-r*tm (*jittwr«2wt%<o^^>^ 

^Lty- htSOSf 1 0 8 • &m&Btibl>tL. 40 
5 (C) 3 y-hiB3H«. 2^y=i>^ ^>^Xf>, 

h,&mmt*@a<D^ttm<omm&W9tc* rase 

t"ti«J:l»o ^USSWtcfcCiTtJ, JgJ^4 0 0 n mit 

[0 095] «HM*7 - 1 3 5 3 1 8 ^$B12i8 

CD&ffitC J; 0 £*Ltt<E>»fifflMtl« 1 0 9&C«te?Ltt<Z>[» 

&B4UR1 1 o*jBsS-rs. C^s <D) D tir, c 
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r. y- m&kjb 1 0 7*x^>yu y-H6«iB 

1 L 2£«>ST&o £*Ltt©HWfflKU«l 0 9 

«ft«T4. CB6 (A) ] 

[009 6] ^(Dfg, ^777^^, Y*>F- 

a> - r>/7> F«c3*AU 2»©*+*;W&rt««l 
16a, 116b, aKDffiSKTMMttllSa, 
115b, *Lr2H©V^attl 13a, 113 
b, 21^Fl/-/>I^l 14a, 1 Hb^Ml 
ft:, (B6 (B) D 

[0097] fi»i©*s-e. jmmmuri 1 7 

*it!SL/Co $*IW^C^rti, J^il9 0 Onmit 

>H©1 1 9*»fc. «««c**#H«*"C 3 5 0°C1 

C5L/"Cri«h^>t?^^ (TFT) ^1"5 B 
6 (C) D 

[009 8] Cti60±iC, (^-y*/^ 

-t/a>«) ilt, /P£ I 0-5 0 nmCDMffc*i*JS 

^r^x^c vDffi«:j:orii»L/, ctuc. au^s 

[0 09 9] CIE««8] **JBWC^JS«7tfflC» 

«r4xa««c^c^r»wr4. 
[oioo] 2 maswi- sfgstt^iiujmeN i 

7iM6rsi*Lfcf¥«xeicfi£orffi«-r^. H7«c^ 

CMOSHB£, iSIPtvF y ^^HH84«JSTS««(C 
«Hi«TFT**br 1,^-5. 

[0101] CMOSUggiJN^^^^TFT^P^ 

^*ji/STFT<fc*ti*Wfica^t>ifrff»-rs. c 

MOS@B*«JStrSffl^<0T F T©flteE*<fctff¥W^ 

Ttt F^ -Y ^-Mffim%mf&? Z> T F TCC 5 6CCX** 

flnASiifS^**- H7«:*5(r»r7 o i«a-ffcS3RB!r 
[0102] mitmmmi o iK^^>i7 02^ 

JBliSSh. f-*>H7 02 i FU>T>«S7 0 3 tOIH 
-CMBftSM^SJStlS. COBS, ffij»#(«biim^cD 

[0103] ;XCC, 704 (flT«M£«IIOlTft ^JHRItt 
7 0 4«BW*2 amiaiS< Lr+^ 
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■c. &ntc^&z&-ommnm 705 ^mf&-r ^ci 

[0104] Bi^S7 0 SttTrt/S-^ASfc&iTJi/ 
[0105] K^m©7 0 5©±CCttIBieiJB7 0 

isrs. @erajg7 0 6«^^>yjc c fcoriB[S]^ ; &^c 

i*£ 0 £U:#TFTWil« (T^f-r^h^xi 10 
fi) <D»«fcH**iMB-r*4. 
[0106] ttfflStitffitt. aJ£SS4S7 0 7± 

icmwmnmi o 8 . eisjbu o 9^ff^or^$n 

[0107] frffcfo ^-JI/»EBJ9J*W 

T>fc». »uin7 i o*MAuria7tc*"raft«s© 

f^fc-F <ECB*-F, y*r**h*-F*) 

BSitLr^-r. as K*50i-r. 8 o i ftj|5ifi« i <oxa 

OCfE^r&IHtKfcRWfcS'' V =* 8 0 2 »BIK 

8 0 3fcfcV-* K^^^-iB. 8 0 
4tt^hK7-(^-iR, 8 0 5ttni/? £@ggt?* 

So 

[0 10 9] ^[!E§8 0 5tt[EaMCC6JTFTr 

*^hU#*l§|IB. F^^-iaiB4n¥«nTl>£lsIK 30 
4R8iJ*r *ti«J^<D(i#«Hli||tS (^^'J. D 

^apaaT-ibrFPC (Flexible Print Circuit) ST" 

[0111] dStBM9] *3l»SWrt33ltt«l 7i£6 
ftffl 7 r^W 1/cTFT U ra«SS«fi>< 
[0 112] /c/cU, a*W«c*»«3BK«7«CSLte 

[0113] H9cc^-i-aaffiififi^^*jKo«^. ^ 
as. bps, aiasarsjHP^SrSCi^^AscorT 

[0 1 1 4 ] ZOtcib. #*te^Ti;tTFT35cD±tC K 

u/>iS9 o 2*smas««c?g)iSorfe*, -£<D±r so 
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^•^7X^9 o l 4©«cc*S«jS**«jsW-S. c 
<D*Mtc, Ec^H«*d&»^Tt»«IB6S«*TFTO±K: 

jerr-t s c 4 r hp**ie < -r 4 c t tm«ta>h. 

[0115] J/c 9 0 3«IB«Sffi4fc4»3B»»BI 
r&£ 0 2i*««9 0 3 i ItB I TO#*t>?fflS 

[0116] cmmmi 03 #<t vw&t 

hTFT5CiBfflL^:i«-&CD^jr&4. **S6W<0^* 

TFT4««H»r*£<D-t\ ffla*<D#oc»s LrM 
[0 117]il0iCfcVt, 1 lttN^-t^^STF 

Toy-r hi, i2ttPft*^aTFT<oy-fh« 

& 1 3ttiH3ftTFT<Z>y-Y hSffit?*a. >V h«ffi 

1 1-1 aftjyvssftijjffiaRtrWijnL/fcNsa^y^yn 

[0 1 18] ^/c, CMOSBBr«N^t*^STF 
TtCNS^U^ynJ^y-f rfcJBlV P* + *Jl/S3TF 
TtCPi* 1 ;^^^ r-fcfflLifc^TJUy-f [-S 
CMOSISS^MUr^Il^ 1711 2Jftftig(D*S 

sfl=s*iBite n sa* f+^-r *^««j*sas*n 2 ti/c v - * 

CD 1 SFC * 3 o £ /c , 19W2 JtltaottfiffllsRR© 

[0119] ccoaccy-f r*«4 0Tf£5Ri>t*JBi»* 

*L-S4l>T«, HJ»tt3&s?Sl»C4. S3RBT*4<DrlR 
l»#§»^**C4&£#W6n£. £/c, #HR4 

tf> *4«C4*sr*S. 

[0120] *<Dfc«>tC&l MSI 1 — 1 3«rfl5 
JiEL/fcf4&c-^-< K-5#-;H 4-1 6*JBfiEl/r, ^£ 
^>^^f>^II O^-T) *l$MU AD 

«yea*?fo"CdiB^y-9--f fsmts. 01 occfc 

[0121] C©aKc-*-f F«)*-W*fflC>ra58 

4B*-fe. C^igiT^itOfflllS (V-V 
FU t(D*~* v ^««*ifi»arfe©4«c 

[0 12 2] («Wll)*»«l-4m h^^ 
y- hMcDT F T*jS<0— «**L//c*s. **Sfe^"C 
tl ffeCDTFT«ffi4Ur. ^FA^FiTFTO^ 
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[0 123] tr, ^7^S«1 1 0 0 <*fc»53E. 

ay-htt (SiilBB) **jsts. ccr, -hb 

<D^Z-^>?TM (y- hm^l 1 0 1 JBJ£) *sfTt> 

[0124] y- h^si i o i <Dmmt its. 2 0 

0-5 0 0nmWtL^o 300nm 
KDTal^ll^ML/c 0 CO^hlSl 1 0 1 

£ or« k 4>tt < £ 6 o o •cgKoffificcait*. 5 sit 

[ 0 1 2 5 ] &fBi*BL SiOxNyt^n 

mi 102 (mmtLX{^ 1 0-2 00 nm«U 20 
fi^LT^XvC VDi£**Jflil,T 1 2 5 nmJW<D&? 

YtaEYta*Jii*«(r^ s > zjftmutc. mi i <a> j 
[0126] c<oxg<?>a. iijsw i -3 ipwacc. m 
i offikmmmmoi^Bt&tmti&it mi i 

*t Chi i (o ) *tfi^ w i ©eaesas* 1 1 o 

3&£>' l J ?^©^&^»2<D«fitt&*B 1 10 4*9 

10 127] #&ML* ffim<W&R 30 

OffittH (ff 1 (DtSAt£^)»R^&«&iSttM 1 1 0 

5, mzvm&i^&mfrtt&iE&mi loess 

CH 1 1 (D) ] 

[0128] ;xcc, &^HmM.m*ftm-rz>tc#>i<c, m 

it^M (»$U< ttJBWl 0 0-3 0 0 nm, *Ht6 
Wrtt, ifl5 0nmil/c) «r«tJBtL/fc«. 

t'>yvx^l 1 0 7 a*?fr£Ofc. CH 1 1 (E) D 

[0129] ^oinfiia4^ffi*fflc^ffi^tt«j«a 40 
rtt, F-t>yvx^i io7a*n,>r, sin 

CCJ:r?-CffC^ K-t'>y-7X^l 107a(csa 
^ISbfcK-fc^y^X^ 110 7 b£rffl 

>F-t*>y&) ^Cct^Ttf^. cur. 

109a, 1109b, y-*j»£l 108a, 1 
10 8b, FU-f 1110a, 1110b Rt>*^ 

+ 111a, 1111 b^nSSIbfc. CHI 50 
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2 (A) 3 

[0 1 3 0 ] Sfc. fi^«l^^«ln7ff!nffi«« 

rat, > xi&immmRvms^mmm^fm i> r t * 
oF-e>y*frt^ <Wc y- F«s*v**<bL-t: 

[0131] ®SM (JRIBtttlftlR 1114)* 

y-h«fi©K»)iaLia»««iv-x- fu 

-r><OK0BiLiai«ai 112, 111 3^Bf&L 

fctt**i6©«»«ri«a0TfeJ:C*. C^l 2 

(B) ) 

[0132] irnmmi 2 ) mmmi ir», #hAy 

ffe<DTFT<D$/&<hOT, ft*^x-^ITFT(D« 

[0133] #mmffl&, mil <d> *c7ss*i53gj6 

HI l<Z)XH*rEI— <£>X*I C#^*»t81 3 0 0 <* 
te»S5£WE> ±«c|ft»f4**-rSTflUI. *<D±fc* 

«fejR-eft*y- f^S 1301, *cD±cty- h«j» 

11 302. *(0±CC. JS H %ffcp5-ffiCDS&-5 2Jl<D*gfi 
ffll*«<1303 fc 1 3 04) *WBU 

[0 134] CCt, Bffi±{ettH7T*3*i&t,>#, Mtti 
Ltd?- Ff&ttJBl 3 0 2©— £&£x^>yu y- 
Ftil30 1 t^6Cfl5flt-r*»ffii©»affJfil««:t 

[oi35] ^wt^-rs^pjm^fiSBib, ^ 

£-~>yjCj:9 y-*««l 3 0 5, FbY>lil 

3 0 6JBSET*. **«Wt?ttT i (50nm)/Al 
(200 — 30 Onm) /T i ( 5 0 n m ) ©HBatifi 

[0 136]CC*C t y- h««0*±<D««, BPftV 
-X««<t FUY>««i-C»*nfc«Rail 3 0 8 (« 

[0 137]*^ V-^«il 3 0 5*sJ:5FU'/> 
lil 30 6^7X^iLt F7>fx^>«iTt^ 
S5fi^fi«:7-f7>F4i7f>m. COBS. * 
*5SWc*****Wfc 10-100nm 1 O 

-7 5nm, ^L<^1 5-45nm) cD3^S&fi<D 
3 0 n m^O^ft© (13 0 
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[0 L 3 8 ] C *> Ut. 7^7>K<Di7^>? (^ + 

[0140] «±<dxhcc j: 0,013 (rc^fk-rmm < ^ 

[0 14 1] dOKOTl 3D *IW6W<DTFT«*KW 

C=»4fcft, *iBa^ 'J 3>4It^MO S F E T fCEK 

[0142] *^rt#6tl^TFT«^r«n/c^ 

/c£>, C*i£TMOS FETri«Sht*fcL S I «c 20 
<!: <D*»f tEeJK * T F TT'MT £ C <h # nJflB <b & 4 0 
[0 143] »R*El>4TFT©fflj£S:£ 

[0144] #BB6IPI<DT F T ^rfflUt^MO* 

30 

[0145] i/t, ^BSeBOTFT^fflC^rLCD K 
7^^Hi8-«JlW«Sffl<Di«jaieH» (MM IC:v>{ 
^a^*^:/ • • I C) ^i^Mt^Ci 

(DICf77^LSI^^?r T F TXftmVZ Ctfr 

pr#gr&4 0 

[oi46] tm&mi4)*mxwi*m&mn&m&L 
x ) «^i>«otto«9U£^es«fm-r * c <k t> hi 40 

[0 147 14*, «3Wfc^B £ teWMm^ZJt^fr) 

[oi48] immm 1 5 ] **»wra, *»w*w 

urc^. 50 
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[0149] iawsiBtafflu^SflB^Fwaiorttt 

SKffWS, PHS (^vt^Of^^^ 
t" A ) 9) 6*1*. 

[0 1 50] 01 5 (A) tt«S?8?«iS-C* 0 , $*2 0 
0 1 , 'SfrWl&Z 0 0 2. #RJotjSB 2 0 0 3, H^n 
gS2 0 0 4, Jftf^-f ^ ^2 0 0 5, 7>ft200 
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